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imulation 

efinition 

(Oxford  English  Dictionary) 


1.  Tendency  to  assume  a  form  resembling  that  of  something 
else;  unconscious  imitation. 

2.  A  false  assumption  or  display,  a  surface  resemblance  or 
imitation,  of  something. 

3.  The  technique  of  imitating  the  behavior  of  some  situation 
or  process  (whether  economic,  military,  mechanical,  etc.) 
by  means  of  a  suitably  analogous  situation  or  apparatus, 
esp.  for  the  purpose  of  study  or  personnel  training. 
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efinition 

(Proposed) 


Representation  of 

'real  world'  objects,  processes  and  ideas 

by  an 

'intangible  world'  of  information 


all  have  equal  “weight”  in  the  information  world 
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vidence  ased  edicine  s 

The  cientific  ethod  as 
Applied  to  Medicine 

The  Evidence  the  Science 


In  order  to  accept  evidence-based  medicine 

...  we  must  accept  the  current  method  in  Science 


cientlflc  ethod 


.  IS 


Not  necessarily  but  . . . 

Not  all  science  is  explainable  using  the  scientific  method 


Where  is  the  role  of 

Imagination 

Intuition 

Innovation 

Creativity 

Serendipity 

Inspiration 

:  Current  evidence  is  inadequate  for 
Event  horizons  Cognition  Genome 

Quantum  mechanics  Memes  Etc 


New  discoveries  evolve  from 


Emergent  Properties 


ow  as  he  cientific  ethod  hanged 


Hypothesis  Study  Design 


n=  8 

Experiment  Results 


Reporting 
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Inspiration 


Hypothesis  Study  Design 


Simulation 


Emergent  Properties 


Analogy  &  Metaphor 
Exception-to-the-rule 
Outliers,  etc 
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Experiment  Results 
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4-5  outliers 
don't  fit  the  "rule" 
or 

"unknown  unknown" 
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1.  Education  and  training 

2.  Healthcare  systems 

3.  Fiscal  responsibility 

4.  Clinical  practice 

5.  Patient  administration 


6.  Hospital  network  integration 
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(technical  and  cognitive  skills,  distributed  learning) 

(processes  and  optimization) 

(financial  planning) 

(procedural  planning,  surgical  rehearsal,  warm-up) 

(Quality  improvement  and  patient  safety) 


(System  of  Systems  Engineering  -  SoSE) 
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1.  Teach  how  to  find  information,  not  to  memorize 

2.  Information  needs  to  be  ubiquitous  and  distributed 

3.  "Information  wants  to  be  free"  (no  cost  -  Kevin  Kelly,  Wired  magazine) 

4.  Evidence-based  practice  is  essential,  but  must  be  balanced 
with  creativity 

5.  Quantify  performance  (Competency  -  based) 

6.  Simulate  before  practice  (Digital  Libraries) 
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2003  Consensus  by  the  AGCME  &  ABMS 


•  Knowledge 

•  Patient  Care 

•  Interpersonal  and  communication  skills 

•  Professionalism 

•  Practice-based  learning  and  improvement 

•  Systems-based  practice 
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•  Objective  Training  of  Technical  Skills 

Simulators  (technology) 

Curriculum  (training  method) 

•  Assessment  of  Cognitive  and  Technical  Skills 

Criterion-based  tools 
Objective  metrics 


Effective 

1  July  2008 

All  residency  programs  must  have 

RRC* 

a  skills  training  (simulation)  center 

1  July  2009 

All  surgical  residents  must  pass  FLS** 

ABS 

in  order  to  apply  for  board  certificate 

*  Residency  Review  Committee  (RRC) 

**  Fundamentals  of  Laparoscopic  Surgery 


Accreditation  Council  of  Graduate  Medical  Education 
Approved  by  American  Board  of  Medical  Specialties 


t’s  not  the  imulator 


t’s  the  urriculum 


Actually,  it  is  the  license  or  certificate 
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Training 


Re-training* 
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New  procedure 
Pre  deployment  (military) 

Maintenance  of  certification 

Admin  leave  (pregnancy,  sabbatical,  illness,  admin  training) 

Redeloyment  (military) 
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Suggested  template 


Goals  of  the  Curriculum 

(include  consensus  on  metrics  and  initial  instructions) 
Anatomy  or  Tasks  (if  basic  skills) 

Steps  of  the  Procedures  or  skills  tasks 

(define  and  describe  how  to  avoid) 


Errors 


Skills  Training  (on  simulator,  to  benchmark  metrics) 
Outcomes  assessment*  (and  results  reporting) 


After  validation  by  experts  who  take  the  curriculum  and  finish  the  Outcomes  Assessment, 
the  experts'  mean  scores  become  the  Benchmark  metrics 
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Develop  a  program 

Faculty 
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Teach  the  learner 

Student 

User 

Learn  to  be  competent 

Licensing  Authority 

Certifier 

Certify*  competence 

*  Hospitals  DO  NOT  use  curricula,  they  use  CERTIFICATES  that  prove  their  doctors/nurses  are  competent 
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Expert 


Courtesy  Blake  Hannaford,  PhD,  University  of  Washington,  Seattle 
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1.  Select  Instruments 

2.  Port  Positioning 

3.  Take  Down  Adhesior 

4.  Dissect  the  Triangle  i 

4.0.  Triangle  of  Cal 
4.1  Review  Anaton 

4.2.1.  Dissection 

4.2.2.  Dissection  w 
4.3.  Open  Window 


Mayo  Stand 


4.4.  Enlarge  winoo 


4.6.  Review  Anatoi 

4.7.  Triangle  Dissec 

4.8.  Triangle  Dissec 

5.  Prep  the  Cystic  Duct 

6.  Cholangiogram 

7.  Secure  and  Divide  Cy 

8.  Dissect  &  Divide  Cyst 

9.  Dissect  the  Gallbladd 

10.  Retrieval  of  the  Gal 

11.  Port  Site  Closure 

12.  Variations  &  Special 


Clip 

Applier 


Scope  Rotation 

A  X1  A 


4.5.  Secure  Cystic  Duct 


Secure  the  duct  to  prevent  bile  and  stone 
spillage  from  the  gallbladder.  Select  the 
most  common  port  to  gain  access  to  the 
cystic  duct. 
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Can  we  understand  what  you  are  thinking? 


Ara  Darzi,  Imperial  College,  London,  2005 
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Pacific  Northwest  Simulation  Consortium 


WWAMI:  Washington,  Wyoming,  Alaska,  Montana,  Idaho 
University  of  British  Columbia,  Vancouver,  BC 
Oregon  University  of  Health  Sciences,  Portland,  OR 


WWAMI  Represents  27%  of  entire  land  mass  of  USA 
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echnology  rivers 
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Future  types  of 
Simulation 

Where  used 

Competency 

(assumes  all  use  Knowledge) 

Clinical  Relevance 

(assumes  all  serve  Patient  Safety) 

In  Situ 

Training 

Team 

Training 

Systems  -based 

Communication 

Professionalism 

Risk  management 

Hand  off 

Team 

Communication 

Professionalism 

Patient  safety 

Choreography 

Team 

Training 

Communication 
Technical  Skills 

Patient  safety 

Pre-op 

Warm  up 

Clinical  Application 

Ptcare 

(Technical  skills) 

Patient  safety 

Risk  management 

Surgical 

Rehearsal 

Clinical 

Application 

PtCare 

(Technical  Skills) 

Risk  management 
Quality  assurance 
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Laboratory 

Training 

Knowledge 
(Technical  skills) 

Credentialing 

Animal ,  cadaver 
&  actor 

replacement _ 
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Training 

All 

Federal  Law 
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TATRC 

Congressional  Special  Interest 

DHP 

US  Army  Core  Medical 

PEO-STRI 

US  Army  Logistics 

Veterans  Affairs 

CoE  Medical  Simulation  -  Orlando 

AIMS 

DHHS  (AHRQ)  -  Multi-agency 

usiness  odel  ? 


1.  Drivers 

a.  Mandates 

b.  Cost  Reduction 

1. )  Cadaver  Lab  -  av  $800,000  yr 

2. )  Actor  patients  -  $250,000  -  $400,000/yr 

2.  l»JT»TCFn  JTTTT??T1TS1  or  synthetic  tissue  models 

a.  Subscription  vs  up-front  costs 

b.  Virtual  cadavers 

c.  Virtual  actors 

d.  Synthetic  vs  virtual  animals  (humans) 

3.  Non-technical  skills  training 

a.  Manikin  and  hybrid  models,  virtual  actors 

b.  Team  training,  hand-off,  communication,  professionalism 


ill  the  simulation  companies  be  able  to  survive? 


nabling  echnology 

igh  erformance  omputing 


First  hard  disk  drive  in  1956...  with  of 
storage.  In  September  1956,  IBM  launched 
the  305  RAMAC,  the  first  'SUPER'  computer 
with  a  hard  disk  drive  (HDD).  The  HDD 
weighed  over  and  stored  a 

'whopping'  of  data. 


and  data  storage 
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Courtesy  :  Ivo  Broeders,  Twente  University, 
Delph  Netherlands  2010 
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E  e  careful  of 

unintended 

consequences 
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